and 11 known compounds (2−12) were isolated from the twigs of Acer tegmentosum. Compound 6 showed potent anti-neuroinflammatory activity against the LPS-stimulated BV-2 microglial cells with tNO production of 25.0±2.5 μM and TNF- concentration of 617.6±47.1 pg/mL at 30 μM.
Acer tegmentosum Maxim has been used as a folk medicine for the treatment of hepatic-related disorders such as hepatitis, hepatic cancer and hepatic cirrhosis [1] [2] . Previous studies have reported chemical components of the plant as flavonoids, coumarins and phenolic glycosides [1] . In this study, from the twigs of A. tegmentosum, one new phenyl ethyl glycoside (1) was isolated, along with 11 known compounds identified as p-hydroxyphenylethyl-O-β-D-glucopyranoside (2), (-)-catechin (7) [1] , osmanthuside H (3) [3] , cuchiloside (4) [4] , capparoside A (5), 4-hydroxy-3-methoxy-benzyl-4-O-D-xylopyranosyl-(1→6)-O-β-Dglucopyranoside (6) [5] , quercetin 3-O-β-D-glucopyranoside (8), quercetin-3-O-α-L-arabinopyranoside (9), scopolin (10), vervenone-10-O-β-D-glucopyranoside (11), and (+)-pinoresinol (12) (Figure 1 ). The compounds were identified by extensive spectroscopic methods, including 1D and 2D NMR spectroscopic and MS data and by comparison with previously reported data. [3] , except for the replacement of an apiofuranosyl sugar moiety with an arabinofuranosyl sugar moiety. The sugar moieties were identified as α-L-arabinofuranosyl and β-D-glucopyranosyl by comparing their NMR data with those of sugar moieties in rosarian [6] , and by acid hydrolysis of 1 (see Experimental). In addition, HMBC correlations between H-1'' (δ H 4.93) and C-6' (δ C 68.14) confirmed the presence
The position of this sugar linkage at C-8 was determined by All the isolated compounds were evaluated for their antineuroinflammatory activities against LPS-stimulated BV-2 cells. Only compound 6 showed potent activity with NO production of 25.0±2.5 μM and TNF-concentration of 617.6±47.1 pg/mL at 30 μM (Table 2) . 
Experimental

Isolation of constituents:
The twigs of A. tegmentosum (3.0 kg) were extracted with 100% methanol under sonication for 4 h to yield 400.0 g extract. This was suspended in H 2 O and successively partitioned with CHCl 3 and EtOAc to obtain the CHCl 3 (AT1), EtOAc (AT2), and aqueous (AT3) fractions. The AT1 fraction was chromatographed on a silica gel column eluting with a gradient of CHCl 3 -MeOH (20 : 1 → 1 : 1, v/v) to obtain 5 sub-fractions, AT1A (8.6 g), AT1B (14.4 g), AT1C (25.9 g), AT1D (31.1 g), and AT1E (17.1 g). The AT1D fraction was chromatographed by HPLC using a J'sphere ODS H-80 (250 mm  20 mm, 4 μm, 8 nm) column eluting with 45% aqueous acetonitrile at a flow rate of 3 mL/min to yield 2 (500.4 mg), 7 (15.2 mg) and 12 (12.5 mg). The AT2 fraction was chromatographed on a Diaion HP-20 column eluting with H 2 O containing 25, 50, 75, and 100% MeOH to obtain 4 sub-fractions, AT2A (7.8 g), AT2B (9.7 g), AT2C (8.9 g), and AT2D (33.5 g). The AT2A fraction was chromatographed by HPLC using a J'sphere ODS H-80 (250 mm  20 mm, 4 μm, 8 nm) column eluting with 40% aqueous acetonitrile at a flow rate of 3 mL/min to yield 1 (7.2 mg), 3 (10.9 mg), 4 (5.9 mg), 5 (4.6 mg), 6 (3.7 mg), 10 (2.2 mg) and 11 (9.6 mg). The AT2C fraction was chromatographed on a LH-20 column eluting with 100% MeOH to yield 8 (40.3 mg), and 9 (11.0 mg). Acid hydrolysis of 1: Compound 1 (2 mg) was dissolved in 1 N HCl (dioxaneH 2 O, 1 : 1, 1 mL) and heated to 80°C in a water bath for 3 h. The acidic solution was neutralized with silver carbonate and the solvent thoroughly driven out under N 2 gas overnight. After extraction with CHCl 3 , the aqueous layer was concentrated to dryness using N 2 gas. The residue was dissolved in 0.1 mL of dry pyridine, followed by addition of L-cysteine methyl ester hydrochloride in pyridine (0.06 M, 0.1 mL). The reaction mixture was heated at 60°C for 2 h. Trimethylsilylimidazole solution (0.1 mL) was then added, followed by heating at 60°C for 1.5 h. The dried product was partitioned with n-hexane and water (0.1 mL each), and the organic layer was analyzed by gas chromatography (GC): column SPB-1 (0.25 mm × 30 m), detector FID, column temp 210°C, injector temp 270°C, detector temp 300°C, carrier gas He (30 mL/min). Under these conditions, standard sugars gave peaks at t R (min) 8.55 and 9.25 for D-and L-glucose, 4.72 and 9.16 for D-and L-arabinose, respectively. Peaks at t R (min) 8.55 and 9.16 of D-glucose and L-arabinose for 1 were observed.
2-(4-Hydroxyphenyl)ethyl-O-α-L-arabinofuranosyl-(1→6)-O-β-
Cell culture: BV-2 cells with the phenotypic and functional characteristics of reactive microglial cells were originally developed by Dr V. Vocchini, at the University of Perugia (Italy). Cells were grown in DMEM, and supplemented with 5% FBS and 1% penicillin streptomycin (PS). The cells were cultured in a humidified atmosphere of 5% CO 2 at 37°C.
Measurement of NO production:
BV-2 cells were plated into a 96-well plate (3 x 10 4 cells/ well) and treated with lipopolysaccharide (LPS) in either the presence or absence of samples for 24 h. Nitrite, a soluble oxidation product of NO, was detected using Griess reagent. The supernatant (50 μL) was harvested and mixed with an equal volume of Griess reagent (1% sulfanilamide and 0.1% N-1-napthylethylenediamine dihydrochloride in 5% phosphoric acid). After 10 min, the absorbance at 570 nm was measured using a microplate reader. Sodium nitrite was used as a standard to calculate NO 2 concentration.
Measurement of TNF-α:
The concentrations of TNF-α secreted in microglial culture supernatants were measured by a competitive enzyme immunoassay kit (R&D Systems, Minneapolis, MN, USA) according to the manufacture's protocol.
